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IN THE CLAIMS: 



Please cancel claims 1-44 



Please enter new claims 45-54: 



45. A method for treating an inflammatory respiratelry disease comprising 

/l 

administering to a subject a therapeutically effective amount of a vitamin D3 derivative described 
by the following general formula (3) or pharmaceutically permissible solvate thereof, 





wherein, Roi and R02 are Mch independently a hydrogen atom, a trimethylsilyl group, a 
triethylsiiyl group, a t-butyldimethylsilyl group, an acetyl group, a methoxymethyl group or a 
tetrahydro-4H-pyrai>2-yl group; the configuration of the carbon atom at the 20-position is (R)- 
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configuration; Ry is a methyl grou{^^p^§^»€tIiylene group; when R7 is a methylene group, the 
bond between R7 anjl4he"carbon atom at the 26-position is double bond. 

46. A method for treating an inflammatory respiratory disease comprising 
administering to a subject a therapeutically effective amount of a vitamin D3 derivative 
expressed by the following general formula (1) or pharmaceutically permissible solvates thereof, 



3 




m 





{wherein, Roi and R02 are each independently a hydrogen atom, a trimethylsilyl group, a 
triethylsilyl group, a t-butyldimetljylsilyl group, an acetyl group, a methoxymethyl group or a 
tetrahydro-4H-pyran-2-yl group/ 

Z is one out of the folpwing formulae (1-1), (1-2), (1-3), (1-4) or (1-5), 



R46 ,^45 



(1-1) 



the above formulae (1-1) to (1-5), 



R44 



R51 

(1-5) 



25^R52 
OH 



Preliminary Amendment 

Divisional of U. S. Patent No. 09/830,167 

m is an integer of 0 to 2; 

n is an integer of 0 to 2;\ 

X' is an oxygen atom or NH; 

Rii and Rn are identical flp or different from each other, and express a hydrogen atom or 
a C1-C4 alkyl group; 1 

K, L and M are each a hydflogen atom; M is a hydrogen atom, and K and L together 
express a single bond and express a double bond in cooperation with the single bond already 
shown in the formula; or K is a hydrogen atom, and L and M together express a single bond and 
express a double bond in cooperation with the single bond already shown in the formula; 

R21, R22 and R23 are identicallto or different from each other, and they are a hydrogen 
atom, a hydroxy group, a carboxyl gijpup, a trifluoromethyl group, a pentafluoroethyl group, a 
C1-C4 alkyloxycarbonyl group, a €2-^5 acyloxy group, a C1-C4 alkyloxy group or a C1-C4 alkyl 
group which may be substituted with k hydroxyl group, a C2-C5 acyloxy group or a C1-C4 
alkyloxy group, or R21 and R22 together may express a C3-C6 cyclic alkyl group in cooperation 
with the carbon atom to which they areibonded; 

Q expresses >C(-F)-R3i or >nIR3i, and herein R31 is a hydrogen atom, a hydroxyl 
group, a trifluoromethyl group, a pentaftioroethyl group, a C2-C5 acyloxy group, a C1-C4 
alkyloxy group or a C1-C4 alkyl group wmich may be substituted with a hydroxy group, a C2-C5 
acyloxy group or a C1-C4 alkyloxy group;! 

R325 R33, R34 and R35 are identicallto or different from each other, and they are a 
hydrogen atom, a hydroxyl group, a C1-C4 ajkyl group or a C2-C5 acyloxy group; 
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A and B are identical to or different from each other, and they Express a hydrogen atom 
or a hydroxyl group, or together express a single bond and form a doiple bond in cooperation 
with the single bond already shown in the formula; / 

X and Y together express a carbonyl group in cooperatfon with the carbon atom to 
which they are bonded, one of them is a hydrogen atom and me other is a hydroxyl group, or one 
of them is a hydrogen atom and the other is a C2-C5 acylo^fy group; 

R41 and R42 are identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a nentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or both the members together express a 
CrCs alkylidene group, or they express a G5-C6 cycUc alkyl group in cooperation with the 
carbon atom to which they are bonded; / 

R43 and R44 are identical to ot different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group ot a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy grou/or a CrC4 alkyloxy group, or both the members together express a 
C1-C5 alkylidene group, or express a C3-C6 cyclic alkyl group in cooperation with the carbon 
atom to which they areyoonded; 

R45 and FU^e identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl ^oup, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a Ci-C4ialkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-jo5 acyloxy group or a C1-C4 alkyloxy group; 

/ 5 
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D and E express each a hydrogen atom, D is a hydroxy group and E expresses a 
hydrogen atom, D and E together express a single bond and express a double bond in 
cooperation with the single bond ateady shown in the fonnula/)r E and R41 together express a 
single bond and express a double bond in cooperation with me single bond already shown in the 
formula, wherein D expresses a hydrogen atom or a hydrcfxy group; and R42 expresses a 
hydrogen atom, a hydroxyl group, a trifluoromethyl grpup, a pentafluoroethyl group, a C2-C5 
acyloxy group, a C1-C4 alkyloxy group or a C1-C4 a&yl group which may be substituted with a 
hydroxyl group, a C2-C5 acyloxy group or a Ci-C/ alkyloxy group; 

R51 expresses -CONR511R512, -CORsi/or -C(OH) R514R5 15, wherein R511 and R512 are 
identical to or different from each other, and/they are a hydrogen atom or a C1-C4 alkyl group, or 
both the members together express a nitr^en-containing C3-C8 alkyl ring or a morpholino group 
in cooperation with the nitrogen atom tp which they are bonded; and R513, R514 and R515 are 
identical to or different from each otlier, and they express a C1-C4 alkyl group; 

R52 expresses a methyl g()up, an ethyl group, a trifluoromethyl group or a 
pentafluoroethyl groi^J^^^ / 

with the proviso thai the following compounds (a), (b) and (c) are excluded, 

(a) a compound ip which the groups of one combination out of R21 and R22, R32 and R33, 
R34 and R35, R41 and R42/ R43 and R44, and R45 and R46 are both hydroxy groups, both alkyloxy 
groups, or a hydroxy group and an alkyloxy group, 

(b) a comnound expressed by the above formula (1) in which Z is the following formula 
(1-6), / 
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(wherein, p and q are each 0 or the integer 1; R6 i/ a hydrogen atom or a C1-C4 alkyl group), and 
(c) a compound of the following formum (2), 





(wherein, Roi and R02 are defined in the same manner as in the above formula (1); the 
configuration of the carbon atom at the 20-position is (R)-configuration; R7 is a methyl group or 
a methylene group; when Ryis a methylene group, the bond between R7 and the carbon atom at 
the 26-position is double bond)} . 

47. A treatin^agent for an inflammatory respiratory disease described in Claim 45 or 
46, wherein the inflammatory respiratory disease is one or not less than two kinds of 
inflammatory respiratory diseases selected fi-om a group consisting of acute upper airway 
infection, chronic smusitis, allergic rhinitis, chronic lower airway infection, puhnonary 
emphysema, pneumonia, bronchial asthma, tuberculosis sequela, acute respiratory distress 
syndrome, cystior fibrosis and pulmonary fibrosis. 
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48. A treating agent for an inflammatory respiratory disease described in Claim 47, 
wherein the acute upper airway infection is one or not less/than two kinds of diseases selected 
from a group consisting of common cold, acute pharyn^tis, acute rhinitis, acute sinusitis, acute 
tonsillitis, acute pharyngitis, acute epiglottitis and acute bronchitis. 

49. A treating agent for an inflammatory respiratory disease described in Claim 47, 
wherein the chronic lower airway infection is cme or not less than two kinds of diseases selected 
from a group consisting of chronic bronchiti/S, diffuse panbronchiolitis and bronchiectasis. 

50. A method for treating one px not less than two kinds of inflammatory respiratory 
diseases selected from a group consisting of chronic bronchitis, diffuse panbronchiolitis, 
bronchiectasis, bronchial asthma, pulmx^nary emphysema, tuberculosis sequela and cystic 
fibrosis comprising administering to/a subject a therapeutically effective amount of a vitamin D3 
derivative expressed by the foUowimg formula (1) or pharmaceutically permissible solvate 
thereof: / 




8 





Preliminary Amendment 
Divisional of U. S. Patent No. 09/830,167 

{wherein, Roi and R02 are each independently a hydrogen atom, a trimethylsilyl group, a 
triethylsilyl group, a t-butyldimethylsilyl group, an acetyl group, ^methoxymethyl group or a 
tetrahydro-4H-pyran-2-yl group; 

Z is one out of the following formulae (1-1), (1-2), (1-3^, (1-4) or (1-5), 



R44 

R43 '-'-^^^^'^ 




OH 



R51 

(1-5) 



[i^the above formulae (1-1) to (1-5), 
m is an integer of 0 to 2; 
n is an integer of 0 to 2; 
X' is an oxygen atom or NH; 

Rii and R12 are identical to or d^Yferent from each other, and express a hydrogen atom or 
a CrC4 alkyl group; 

K, L and M are each a hydrogen atom; M is a hydrogen atom, and K and L together 
express a single bond and express a double bond in cooperation with the single bond already 
shown in the formula; or K is a hydrogen atom, and L and M together express a single bond and 
express a double bond in cooperation with the single bond already shown in the formula; 

R21, R22 and R23 are identical to or different from each other, and they are a hydrogen 
atom, a hydroxy group, afcarboxyl group, a trifluoromethyl group, a pentafluoroethyl group, a 
C1-C4 alkyloxycarbonyl/group, a C2-C5 acyloxy group, a C1-C4 alkyloxy group or a C1-C4 alkyl 



Preliminary Amendment 

Divisional of U. S. Patent No. 09/830,167 

group which may be substituted with a hydroxyl group, a C2-C5 acylox^ group or a CrC4 
alkyloxy group, or R21 and R22 together may express a C3-C6 cyclic aOcyl group in cooperation 
with the carbon atom to which they are bonded; / 

Q expresses >C(-F)-R3i or >N-R3i, and herein R31 is /hydrogen atom, a hydroxyl 
group, a trifluoromethyl group, a pentafluoroethyl group, a (L2-C5 acyloxy group, a C1-C4 
alkyloxy group or a C1-C4 alkyl group which may be sub^ituted with a hydroxy group, a C2-C5 
acyloxy group or a CrC4 alkyloxy group; / 

R32, R33, R34 and R35 are identical to or different from each other, and they are a 
hydrogen atom, a hydroxyl group, a CrC4 alkyl ^oup or a C2-C5 acyloxy group; 

A and B are identical to or different fi^m each other, and they express a hydrogen atom 
or a hydroxyl group, or together express a single bond and form a double bond in cooperation 
with the single bond aheady shown in theaormula; 

X and Y together express a carbonyl group in cooperation with the carbon atom to 
which they are bonded, one of them is a hydrogen atom and the other is a hydroxyl group, or one 
of them is a hydrogen atom and thes other is a C2-C5 acyloxy group; 

R41 and R42 are identic^ to or different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifmoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or both the members together express a 
C1-C5 alkylidene group/or they express a C3-C6 cyclic alkyl group in cooperation with the 
carbon atom to whicmhey are bonded; 
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R43 and R44 are identical to or different from each other, and/ they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl ffl^oup, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or botlythe members together express a 
C1-C5 alkylidene group, or express a C3-C6 cyclic alkyl group m cooperation with the carbon 
atom to which they are bonded; / 

R45 and R46 are identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy iroup; 

D and E express each a hydrogen atonyD is a hydroxy group and E expresses a 
hydrogen atom, D and E together express a single bond and express a double bond in 
cooperation with the single bond already shown in the formula, or E and R41 together express a 
single bond and express a double bond in/cooperation with the single bond already shown in the 
formula, wherein D expresses a hydrogen atom or a hydroxy group; and R42 expresses a 
hydrogen atom, a hydroxyl group, a mfluoromethyl group, a pentafluoroethyl group, a C2-C5 
acyloxy group, a C1-C4 alkyloxy CTOUp or a C1-C4 alkyl group which may be substituted with a 
hydroxyl group, a C2-C5 acyloxwgroup or a C1-C4 alkyloxy group; 

R51 expresses -CONRfeiiR5i2, -COR513 or -C(OH) R514R5 15, wherein R511 and R512 are 
identical to or different fromiach other, and they are a hydrogen atom or a C1-C4 alkyl group, or 
both the members togetheryfexpress a nitrogen-containing Ca-Cg alkyl ring or a morpholino group 
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in cooperation with the nitrogen atom to which they are bonded; and R513, R514 and R515 are 

identical to or different from each other, and they express a Ci^4 alkyl group; 

R52 expresses a methyl group, an ethyl group, a trifmoromethyl group or a 

pentafluoroethyl grou^^ 

with the proviso that the following compounds p), (b) and (c) are excluded, 
(a) a compound in which the groups of one combination out of R21 and R22, R32 and R33, 

R34 and R35, R41 and R42, R43 and R44, and R45 and R4/ are both hydroxy groups, both alkyloxy 

groups, or a hydroxy^group and an alkyloxy group. 



(b) a compound expressed by the above formula (1) in which Z is the following formula 



(1-6). 




(1-6) 

(wherein, p and q are each 0 or the integer /; is a hydrogen atom or a C1-C4 alkyl group), and 
(c),acompound>of the following formula (2), 



.26 



R7 
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(wherein, Roi and R02 are defined in the same manner as in me above formula (1); the 
configuration of the carbon atom at the 20-position is (R)-configuration; R7 is a methyl group or 
a methylene group; when R7 is a methylene group, the bond bep^een R? and the carbon atom at 
the 26-position is double bond)}. 

51. A method for treating a disease selected fi"o4n a group consisting of malignant 
tumors, rheimiatoid arthritis, osteoporosis, diabetes memtus, hypertension, alopecia, acne, 
psoriasis and dermatitis comprising administering to k subject a therapeutically effective amount 
of a vitamin D3 derivative expressed by the foUowjng formula (1) or pharmaceutically 
permissible solvate thereof: 





{wherein, Roi and R02 are eacM independently a hydrogen atom, a trimethylsilyl group, a 
triethylsilyl group, a t-butylaimethylsilyl group, an acetyl group, a methoxymethyl group or a 
tetrahydro-4H-pyran-2-yl group; 

Z is one out of thfe following formulae (1-1), (1-2), (1-3), (1-4) or (1-5), 
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1 n I 



1^35 R34 



^46 .^4 




X' is an oxygen atom or NH; 

Rii and R12 are identical to or different /rom each other, and express a hydrogen atom or 
a C1-C4 alkyl group; 

K, L and M are each a hydrogeiydtom; M is a hydrogen atom, and K and L together 
express a single bond and express a dcmble bond in cooperation with the single bond already 
shown in the formula; or K is a hydrogen atom, and L and M together express a single bond and 
express a double bond in cooperation with the single bond already shown in the formula; 

R21, R22 and R23 are iaentical to or different from each other, and they are a hydrogen 
atom, a hydroxy group, a carboxyl group, a trifluoromethyl group, a pentafluoroethyl group, a 
C1-C4 alkyloxycarbonyl group, a C2-C5 acyloxy group, a C1-C4 alkyloxy group or a C1-C4 alkyl 
group which may be substituted with a hydroxyl group, a C2-C5 acyloxy group or a CrC4 
alkyloxy group, or R2/ and R22 together may express a C3-C6 cycUc alkyl group in cooperation 
with the carbon atom to which they are bonded; 
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Q expresses >C(-F)-R3i or >N-R3i, and herein R31 is a hydi-ogen atom, a hydroxyl 
group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5iacyloxy group, a C1-C4 
alkyloxy group or a C1-C4 alkyl group which may be substitute^with a hydroxy group, a C2-C5 
acyloxy group or a C1-C4 alkyloxy group; 

R32, R33, R34 and R35 are identical to or different from each other, and they are a 
hydrogen atom, a hydroxyl group, a C1-C4 alkyl group or a C2-C5 acyloxy group; 

A and B are identical to or different from each other, and they express a hydrogen atom 
or a hydroxyl group, or together express a single bond and form a double bond in cooperation 
with the single bond already shown in the formula; 

X and Y together express a carbonyl group in cooperation with the carbon atom to 
which they are bonded, one of them is a hydrogen atom and the other is a hydroxyl group, or one 
of them is a hydrogen atom and the other is a C2-C5 acyloxy group; 

R41 and R42 are identical to or different from each other, and they express a hydrogen ^ 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a^Ci-C4 alkyloxy group, or both the members together express a 
C1-C5 alkylidene group, or thewxpress a C3-C6 cyclic alkyl group in cooperation with the 
carbon atom to which they are bonded; 

R43 and R44 are identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl group, a^fluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a CrC4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or both the members together express a 
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C1-C5 alkylidene group, or express a C3-C6 cyclic alkyl group in cqoperation with the carbon 
atom to which they are bonded; 

R45 and R46 are identical to or different from each otb€r, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluproethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy groyp; 

D and E express each a hydrogen atom, D is a hydroxy group and E expresses a 
hydrogen atom, D and E together express a single/oond and express a double bond in 
cooperation with the single bond already showr/in the formula, or E and R41 together express a 
single bond and express a double bond in cooperation with the single bond aheady shown in the 
formula, wherein D expresses a hydrogen atom or a hydroxy group; and R42 expresses a 
hydrogen atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 
acyloxy group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a 



O 

a 

Q hydroxyl group, a C2-C5 acyloxy ^up or a C1-C4 alkyloxy group; 



R51 expresses -CONR511R512, -COR513 or -C(OH) R514R515, wherein Rsn and R512 are 
identical to or different from each other, and they are a hydrogen atom or a C1-C4 alkyl group, or 
both the members together epress a nitrogen-contaming Ca-Cg alkyl ring or a morpholino group 
in cooperation with the nitrogen atom to which they are bonded; and R513, R514 and R515 are 
identical to or different from each other, and they express a C1-C4 alkyl group; 

R52 expresses a methyl group, an ethyl group, a trifluoromethyl group or a 



/I7 



pentafluoroethyl grouf 

with the proviso that the following compounds (a), (b) and (c) are excluded, 
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(a) a compound in which the groups of one combinatimi out of R21 and R22, R32 and R33, 



R34 and R35, R41 and R42, R43 and R44, and R45 and R46 are I 
groups, or a hydroxy group and an alkyloxy group, 

(b) a compoxmd expressed by the above formula 

(1-6), 





hydroxy groups, both alkyloxy 



in which Z is the following formula 



(^^6) 

(wherein, p and q are each 0 or the integer 1; Rfe is a hydrogen atom or a C1-C4 alkyl group), and 
(c) a compound of the following formula (2), 




(2) 

(wherein, Roi and R02 are defined in the same manner as in the above formula (1); the 
configuration of the carbon atom at the 20-position is (R)-configuration; R7 is a methyl group or 
a methylene group; when R/7 is a methylene group, the bond between R7 and the carbon atom at 
the 26-position is double bond)}. 
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52. A method for treating hypercalcemia attributable to vitamin D excess comprising 

administering to a subject a therapeutically effective amount ©f a vitamin D3 derivative of the 

following Formula (1) or pharmaceutically permissible solvate thereof, 




{wherein, Roi and R02 are each independently a hydrogen atom, a trimethylsilyl group, a 
triethylsilyl group, a t-butyldimethylsilyl ygroup, an acetyl group, a methoxymethyl group or a 
tetrahydro-4H-pyran-2-yl group; 

Z is one out of the following formulae (1-2), (1-3), (1-4) or (1-5), 



[in the above formulae (l-2f) to (1-5), 
m is an integer of 0 to 2; 
n is an integer of iU to 2; 
X' is an oxygen /atom or NH; 
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Rih R22 and R23 are identical to or different from each 6ther, and they are a hydrogen 
atom, a hydroxy group, a carboxyl group, a trifluoromethyl group, a pentafluoroethyl group, a 
C1-C4 alkyloxycarbonyl group, a C2-C5 acyloxy group, a CpQU alkyloxy group or a C1-C4 alkyl 
group which may be substituted with a hydroxyl group, a O^-Cs acyloxy group or a C1-C4 
alkyloxy group, or R21 and R22 together may express a C/C6 cyclic alkyl group in cooperation 
with the carbon atom to which they are bonded; 

Q expresses >C(-F)-R3i or >N-R3i, and hei?fein R31 is a hydrogen atom, a hydroxyl 
group, a trifluoromethyl group, a pentafluoroethvf group, a C2-C5 acyloxy group, a C1-C4 
alkyloxy group or a C1-C4 alkyl group which xt/ay be substituted with a hydroxy group, a C2-C5 
acyloxy group or a C1-C4 alkyloxy group; 

R325 R33> R34 and R35 are identical^to or different from each other, and they are a 
hydrogen atom, a hydroxyl group, a C1-C4 alkyl group or a C2-C5 acyloxy group; 

A and B are identical to or different from each other, and they express a hydrogen atom 
or a hydroxyl group, or together express a single bond and form a double bond in cooperation 
with the single bond already shovwn in the formula; 

X and Y together expr/ss a carbonyl group in cooperation with the carbon atom to 
which they are bonded, one 0/ them is a hydrogen atom and the other is a hydroxyl group, or one 
of them is a hydrogen atomyand the other is a C2-C5 acyloxy group; 

R41 and R42 are identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl group,/a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or both the members together express a 
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C1-C5 alkylidene group, or they express a C3-C6 cycUc alkyl gyoup in cooperation with the 
carbon atom to which they are bonded; 

R43 and R44 are identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a CrC4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxyygroup, or both the members together express a 
C1-C5 alkylidene group, or express a C3-C6 cycjic alkyl group in cooperation with the carbon 
atom to which they are bonded; 

R45 and R46 are identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluorometh)4 group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a Cj-C/^ alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a O1-C4 alkyloxy group; 

D and E express each a hydrogen atom, D is a hydroxy group and E expresses a 
hydrogen atom, D and E together express a single bond and express a double bond in 
cooperation with the single bond already shown in the formula, or E and R41 together express a 
single bond and express a double bond in cooperation with the single bond already shown in the 
formula, wherein D expresses a hydrogen atom or a hydroxy group; and R42 expresses a 
hydrogen atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 
acyloxy group, a Ci-C4Alkyloxy group or a C1-C4 alkyl group which may be substituted with a 
hydroxyl group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group; 

R51 expresses -CONR51 1R512, -COR513 or -C(OH) R514R515, wherein Rsu and R512 are 
identical to or different from each other, and they are a hydrogen atom or a C1-C4 alkyl group, or 
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both the members together express a nitrogen-containing Cs-Cg gflkyl ring or a morpholino group 

in cooperation with the nitrogen atom to which they are bonded; and R513, R514 and R515 are 

identical to or different from each other, and they express a (5i-C4 alkyl group; 

R52 expresses a methyl group, an ethyl group, a pfluoromethyl group or a 
pentafluoroethyl grou^Jy 

with the proviso that the following compounfls (a), (b) and (c) are excluded, 

(a) a compound in which the groups of onie combination out of R21 and R225 R32 and R33, 
R34 and R35, R41 and R42, R43 and R44, and R45 anil R46 are both hydroxy groups, both alkyloxy 
groups, or a hydroxy group and an alkyloxy group, 

(b) a compound expressed by the aj/ove formula (1) in which Z is the following formula 

(1-6), 



(1-6) 

(wherein, p and q are each 0 or thj^ integer 1 ; R^ is a hydrogen atom or a CrC4 alkyl group), and 
(c) a compound of the following formula (2), 
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.26 



R02O' 



(2) 



(wherein, Roi and R02 are defined in the/same manner as in the above formula (1); the 
configuration of the carbon atom at the 20-position is (R)-configuration; R7 is a methyl group or 
a methylene group; when R7 is a methylene jgroup, the bond between R7 and the carbon atom at 
the 26-position is double bond)}. 

53. A method for treating hypoparath^oidism comprising administering to a subject a 
therapeutically effective amount of a vitamin D3 derivative of the following Formula (1) or 
pharmaceutically permissible solvat^thereof, 




{wherein, Roi and R02 are/each independently a hydrogen atom, a trimethylsilyl group, a 
triethylsilyl group, a t-butyldimethylsilyl group, an acetyl group, a methoxymethyl group or a 
tetrahydro-4H-pyran-2/yl group; 
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Z is one out of the following formulae (1-2), (1-3), (y-4) or (1-5), 




4- 



m 



(1-2) 




[in the above formulae (1-2) to (1-5), 
m is an integer of 0 to 2; 
n is an integer of 0 to 2; 
X' is an oxygen atom or NH; 

R21, R22 and R23 are identical to or different from each other, and they are a hydrogen 
atom, a hydroxy group, a carboxyl group/a trifluoromethyl group, a pentafluoroethyl group, a 
CrC4 alkyloxycarbonyl group, a C2-C5Acyloxy group, a C1-C4 alkyloxy group or a CrC4 alkyl 
group which may be substituted with a hydroxyl group, a C2-C5 acyloxy group or a C1-C4 
alkyloxy group, or R21 and R22 togemer may express a C3-C6 cyclic alkyl group in cooperation 
with the carbon atom to which they are bonded; 

Q expresses >C(-F)-R3i/or >N-R3i, and herein R31 is a hydrogen atom, a hydroxyl 
group, a trifluoromethyl group,/a pentafluoroethyl group, a C2-C5 acyloxy group, a C1-C4 
alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxy group, a C2-C5 
acyloxy group or a C1-C4 allcyloxy group; 

R32, R33, R34 and R35 are identical to or different from each other, and they are a 
hydrogen atom, a hydroxyl group, a C1-C4 alkyl group or a C2-C5 acyloxy group; 
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A and B are identical to or different from each other, ind they express a hydrogen atom 
or a hydroxyl group, or together express a single bond and f/rm a double bond in cooperation 
with the single bond akeady shown in the formula; 

X and Y together express a carbonyl group in Cooperation with the carbon atom to 
which they are bonded, one of them is a hydrogen atcpi and the other is a hydroxyl group, or one 
of them is a hydrogen atom and the other is a C2-C/acyloxy group; 

R41 and R42 are identical to or different n-om each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a CrC4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or both the members together express a 
C1-C5 alkylidene group, or they express /C3-C6 cyclic alkyl group in cooperation with the 
carbon atom to which they are bonded^ 

R43 and R44 are identical to pr different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group oya C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or both the members together express a 
CrCs alkylidene group, or express a C3-C6 cycUc alkyl group in cooperation with the carbon 
atom to which they are bonjaed; 

R45 and R46 are iflentical to or different from each other, and they express a hydrogen 
atom, a hydroxyl group/ a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a CrC4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group; 
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D and E express each a hydrogen atom, D is a hydroxy group and E expresses a 

hydrogen atom, D and E together express a single bond and express a double bond in 

cooperation with the single bond already shown in the formula, or E and R41 together express a 

single bond and express a double bond in cooperation Wth the single bond abready shown in the 




formula, wherein D expresses a hydrogen atom or a hydroxy group; and R42 expresses a 
hydrogen atom, a hydroxyl group, a trifluoromethy/group, a pentafluoroethyl group, a C2-C5 
acyloxy group, a C1-C4 alkyloxy group or a Ci-C/alkyl group which may be substituted with a 



hydroxyl group, a C2-C5 acyloxy group or a C1/C4 alkyloxy group; 

R51 expresses -CONR511R512, -COR/o or -C(OH) R514R5 15, wherein R511 and R512 are 

/ 

^ identical to or different from each other, aim they are a hydrogen atom or a C1-C4 alkyl group, or 

pj / 
2 5 / 

^J, both the members together express a nitrogen-containing Ca-Cg alkyl ring or a morphoHno group 

in cooperation with the nitrogen atom tp which they are bonded; and R513, R514 and R515 are 

/ 

P identical to or different from each otmer, and they express a C1-C4 alkyl group; 

5= / 

dls / 

/ 

p R52 expresses a methyl group, an ethyl group, a trifluoromethyl group or a 

m / 

pentafluoroethyl group,] / 

with the proviso that me following compounds (a), (b) and (c) are excluded, 

(a) a compound in which the groups of one combination out of R21 and R22, R32 and R33, 
R34 and R35, R41 and R42, R^3 and R44, and R45 and R46 are both hydroxy groups, both alkyloxy 
groups, or a hydroxy group and an alkyloxy group, 

(b) a compound expressed by the above formula (1) in which Z is the following formula 
(1-6). / 
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(wherein, p and q are each 0 or the integer 1; is a hydrogen atom or a C1-C4 alkyl group), and 
(c) a compound of the following formula (2), 




(wherein, Roi and R02 are defined in the same manner as in the above formula (1); the 
configuration of the carbon atom at the 20-position is (R)-configuration; R7 is a methyl group or 
a methylene group; when Ryks a methylene group, the bond between R7 and the carbon atom at 
the 26-position is double bond)}. 

54. A method for treajling metabolic disorder of cartilage comprising administering to a 
subject a therapeutically effective amount of a vitamin D3 derivative of the following Formula 
(1) or pharmaceuticall/ permissible solvate thereof, 
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(1)^ 

{wherein, Roi and R02 are each independently a hi^drogen atom, a trimethylsilyl group, a 
triethylsilyl group, a t-butyldimethylsilyl group/an acetyl group, a methoxymethyl group or a 
tetrahydro-4H-pyran-2-yl group; 

Z is one out of the following formula^ (1-2), (1-3), (1-4) or (1-5), 



4 




R23 
(1-2) 



R21 
R22 




R44 



(1-5) 



[in the above formulae (1-2) to (1-5/j 

m is an integer of 0 to 2; 

n is an integer of 0 to 2; 

X' is an oxygen atom oy NH; 
R21, R22 and R23 are iuentical to or different from each other, and they are a hydrogen 
atom, a hydroxy group, a carpoxyl group, a trifluoromethyl group, a pentafluoroethyl group, a 
C1-C4 alkyloxycarbonyl group, a C2-C5 acyloxy group, a C1-C4 alkyloxy group or a C1-C4 alkyl 
group which may be substituted with a hydroxyl group, a C2-C5 acyloxy group or a C1-C4 
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alkyloxy group, or R21 and R22 together may express a C3-C6 cyclic alkyl group in cooperation 
with the carbon atom to which they are bonded; 

Q expresses >C(-F)-R3i or >N-R3i, and herein R31 /s a hydrogen atom, a hydroxyl 
group, a trifluoromethyl group, a pentafluoroethyl group, /C2-C5 acyloxy group, a C1-C4 
alkyloxy group or a Ci-Ca alkyl group which may be sijjbstituted with a hydroxy group, a C2-C5 
acyloxy group or a CrC4 alkyloxy group; 

R32, R33, R34 and R35 are identical to or different from each other, and they are a 
hydrogen atom, a hydroxyl group, a CrC4 alkyl group or a C2-C5 acyloxy group; 

A and B are identical to or different from each other, and they express a hydrogen atom 
or a hydroxyl group, or together express a siiigle bond and form a double bond in cooperation 
with the single bond already shown in the/ormula; 

X and Y together express a caribonyl group in cooperation with the carbon atom to 
which they are bonded, one of them is^a hydrogen atom and the other is a hydroxyl group, or one 
of them is a hydrogen atom and thcyother is a C2-C5 acyloxy group; 

R41 and R42 are identica^o or different from each other, and they express a hydrogen 
atom, a hydroxyl group, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 
group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 
group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, or both the members together express a 
CrCs alkylidene group, or they express a C3-C6 cyclic alkyl group in cooperation with the 
carbon atom to which t^ey are bonded; 

R43 and R44 ^e identical to or different from each other, and they express a hydrogen 
atom, a hydroxyl gr/up, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 acyloxy 



28 




tttr 

yi 

^4 



3» 



Preliminary Amendment 
Divisional of U. S. Patent No. 09/830,167 

group, a CrC4 alkyloxy group or a C1-C4 alkyl group which/nay be substituted with a hydroxyl 

group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group, cfr both the members together express a 

C1-C5 alkylidene group, or express a C3-C6 cyclic alkylygroup in cooperation with the carbon 

atom to which they are bonded; 

R45 and R46 are identical to or different fr^m each other, and they express a hydrogen 

atom, a hydroxyl group, a trifluoromethyl group/ a pentafluoroethyl group, a C2-C5 acyloxy 

group, a C1-C4 alkyloxy group or a C1-C4 alkyl group which may be substituted with a hydroxyl 

group, a C2-C5 acyloxy group or a CrC4 alKyloxy group; 

D and E express each a hydrog9n atom, D is a hydroxy group and E expresses a 

hydrogen atom, D and E together expr/5ss a single bond and express a double bond in 

cooperation with the single bond alri^ady shown in the formula, or E and R41 together express a 

single bond and express a double Bond in cooperation with the single bond already shown in the 

formula, wherein D expresses ^ydrogen atom or a hydroxy group; and R42 expresses a 

hydrogen atom, a hydroxyl gcoup, a trifluoromethyl group, a pentafluoroethyl group, a C2-C5 

acyloxy group, a C1-C4 alkVloxy group or a CrC4 alkyl group which may be substituted with a 

hydroxyl group, a C2-C5 acyloxy group or a C1-C4 alkyloxy group; 

R51 expresses/C0NR5iiR5i2, -COR513 or -C(OH) R514R5 15, wherein R511 and R512 are 

identical to or differ9nt from each other, and they are a hydrogen atom or a C1-C4 alkyl group, or 

both the members /ogether express a nitrogen-containing Cs-Cg alkyl ring or a morpholino group 

in cooperation vAth the nitrogen atom to which they are bonded; and R513, R514 and R515 are 

identical to oryaifferent from each other, and they express a C1-C4 alkyl group; 
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R52 expresses a methyl group, an ethyl group, a trifluo/omethyl group or a 

pentafluoroethyl group,] 

with the proviso that the following compounds (a)/ (b) and (c) are excluded, 

(a) a compound in which the groups of one conipination out of R21 and R22, R32 and R33, 
R34 and R35, R41 and R42, R43 and R44, and R45 and R46 /ure both hydroxy groups, both alkyloxy 
groups, or a hydroxy group and an alkyloxy group, 

(b) a compound expressed by the above ^rmula (1) in which Z is the following formula 

(1-6), 





(wherein, p and q are each 0 or the integer 1 ; Re is a hydrogen atom or a CrC4 alkyl group), and 
(c) a compound of the folio w/ng formula (2), 



(2) 

(wherein, Roi ^d R02 are defined in the same manner as in the above formula (1); the 
configuration of the carbon atom at the 20-position is (R)-configuration; R7 is a methyl group or 



